AbsTrACT
Objective to describe self-reported disease understanding for newly diagnosed patients with atrial fibrillation (aF) and assess (1) how disease understanding changes over the first 6 months after diagnosis and (2) the relationship between patient understanding of therapies at baseline and treatment receipt at 6 months among treatment-naïve patients. Methods We analysed survey data from satellite (survey of Patient Knowledge and Personal Priorities for treatment), a substudy of patients with new-onset aF enrolled in the national Outcomes registry for Better informed treatment of atrial Fibrillation (OrBit) ii registry across 56 Us sites. Patients were surveyed at the baseline and 6-month follow-up clinic visits using likert scales. results among 1004 baseline survey responses, patients' confidence in their understanding of rhythm control, ablation, anticoagulation and cardioversion was suboptimal, with 'high' understanding ranging from 8.5% for left atrial appendage closure to 71.3% for rhythm therapy. Of medical history and demographic factors, education level was the strongest predictor of reporting 'high' disease understanding. among the 786 patients with 6-month survey data, significant increases in the proportion reporting high understanding were observed (p<0.05) only for warfarin and direct oral anticoagulants (DOacs). With the exception of ablation, high understanding for a given therapeutic option was not associated with increased use of that therapy at 6 months. Conclusions about half of patients with new-onset aF understood the benefits of oral anticoagulant at the time of diagnosis and understanding improved over the first 6 months. however, understanding of aF treatment remains suboptimal at 6 months. Our results suggest a need for ongoing patient education. Clinical trial registration clinicaltrials. gov. identifier: nct01701817.
InTrOduCTIOn
Atrial fibrillation (AF) is the most common sustained arrhythmia and is associated with high mortality and morbidity. 1 2 Although oral anticoagulation (OAC) has been shown to reduce stroke risk by two-thirds among patients with AF, approximately half of patients with AF and risk factors for stroke do not receive this treatment, and of those treated, many discontinue anticoagulation. 3 4 Patients' confidence in their knowledge of available pharmacological and non-pharmacological therapeutic therapies for AF is essential to shared medical decision making and long-term medication adherence. Yet, there is a paucity of data regarding the extent to which patients newly diagnosed with AF in routine community practice feel they understand their treatment options and how this perception evolves over time.
Patients may have limited knowledge of the risks and therapeutic benefits associated with a diagnosis of AF, [5] [6] [7] and evidence suggests that patients' lack of knowledge surrounding their condition and treatment options presents a key barrier to the use of medications and adherence to recommendations. 8 9 Some information is available via the internet and other public sources; however, the potential for misinformation from internet sources may adversely impact patient compliance. [10] [11] [12] Interventions providing information about the need for warfarin, the risks and benefits associated with OAC therapy, potential interactions and the importance of monitoring international normalised ratio significantly improves time in therapeutic range in patients with AF initiating warfarin during the first 6 months. 13 The treatment options for AF have become more complex over the past decade as additional therapeutic options are introduced including direct oral anticoagulants (DOACs), such as dabigatran, rivaroxaban, edoxaban and apixaban. 14 In addition to actual knowledge, patients' confidence in their disease understanding is associated with self-efficacy and health literacy, which are prerequisite for changing patient behaviour. 15 16 Understanding how patients' perceived knowledge of AF therapeutic options impacts treatment decisions may inform strategies to increase initiation and adherence to AF treatment. To meet this need, a survey was administered to participants of SATEL-LITE (Survey of Patient Knowledge and Personal Priorities for Treatment), a substudy of the national Outcomes Registry for Better Informed Treatment of Atrial Fibrillation (ORBIT) II registry, to collect data on patients' self-reported risk perception as well as the patient's confidence in their understanding of the role, options and benefits of existing and novel AF therapies. 17 The goal of this study was to describe the level of understanding for newly diagnosed patients with AF and assess how patient understanding changes over the first 6 months for patients newly diagnosed with AF. Finally, we explored the relationship between patient understanding of therapeutic options at baseline and treatment rates at 6 months.
MeThOds design and setting
The ORBIT-AF study, the largest outpatient registry of patients with AF in the USA includes two prospective outpatient disease registries. 18 ORBIT I assessed treatment and outcomes in patients with incident or prevalent AF across 176 sites; ORBIT II included patients across 56 sites who were aged 21 years or older and diagnosed within the 6 months preceding the baseline visit or patients with AF who had initiation or transition to a factor Xa inhibitor or a direct thrombin inhibitor within the preceding 3 months. 17 19 ORBIT II excluded patients with atrial flutter only, anticipated life expectancy less than 6 months, short lasting AF secondary to a reversible condition (eg, hyperthyroidism, pulmonary embolism and postcardiothoracic surgery), participation in a randomised trial of anticoagulation for AF at the time of enrolment or enrolment in the ORBIT-I Registry.
This analysis used data from the SATELLITE substudy, which surveyed a subset of patients participating in the ORBIT II registry. Only patients with an AF diagnosis within 6 months of enrolment and the ability to complete baseline and follow-up surveys in English were included in SATELLITE. Of 13 415 patients enrolled in ORBIT II, 1004 participated in the SATEL-LITE substudy. A representative sample of cardiology, electrophysiology and primary care practices were selected for SATELLITE participation based on quality of registry data. Each site enrolled a convenience sample of patients meeting eligibility criteria until the 1000 patient enrolment target was reached. All Survey of Patient Knowledge and Personal Priorities for Treatment (SATELLITE) study participants gave written informed consent before enrolment. The Duke Institutional Review Board (IRB) approved the ORBIT II Registry, and all participating sites obtained approval from local IRBs before consenting.
Data collection for ORBIT II occurs at 6-month intervals over 2 years and includes demographics, medical history, cardiovascular risk factors, treatment strategies, clinical events and provider information. In addition, SATELLITE patients completed self-administered paper surveys at the baseline visit (12 March 2015 -30 September 2016 ) and a follow-up survey at the 6-month clinic visit.
Measures
Survey questions were developed and refined by a panel of cardiologists, epidemiologists and electrophysiologists with subject matter expertise and experience conducting observational research in AF populations. Content validity was evaluated and confirmed by ORBIT-AF principal investigators. The scale was pilot-tested by 10 non-clinicians for readability and comprehension prior to deployment. This testing resulted in combination of several questions for parsimony and minor edits in question stem wording for clarity.
The survey assessed self-reported understanding of three disease concepts from the patient perspective using Likert scales: AF understanding, stroke risk understanding and understanding of therapeutic options, including rhythm control, ablation, warfarin, DOACs and cardioversion. General AF and stroke risk understanding were only assessed at baseline, while the understanding of therapeutic options was assessed at baseline and at 6 months.
In order to compare responses at baseline and at 6 months, the five response categories were used to define three levels of understanding for each question as shown in table 1. For questions with response categories strongly agree to strongly disagree, high understanding was defined as strongly or somewhat agree; neutral understanding was defined as a response of neutral; and low understanding was defined as a response of somewhat or strongly disagree. High understanding of stroke risk was defined a response of somewhat or strongly agree to the question 'The major risk of atrial fibrillation is stroke'. For questions with response categories completely understand to never heard of the therapy, high understanding was defined as a response of completely or mostly understand; low understanding was defined as a response of somewhat understand or understand very little; and no understanding was defined as never heard of the therapy.
AF treatment was defined using the forms completed by the sites at baseline and 6 months. For each time period, use of OACs was defined as use of warfarin, dabigatran, rivaroxaban, apixaban or edoxaban; rhythm control was defined as use of any Arrhythmias and sudden death antiarrhythmic medication; cardioversion was defined as any cardioversion procedure; and ablation was defined as utilisation of a catheter ablation for AF, specifically pulmonary vein isolation (PVI).
Analysis
Due to small sample sizes, the five response categories were collapsed into three levels of understanding for assessment of the change in understanding from baseline to 6 months. To test agreement between baseline and 6-month responses, weighted kappa statistics with 95% CIs were generated for each outcome, with kappa <0.2 indicating poor agreement/substantial change, 0.21-0.4 indicating fair agreement/moderate change, 0.41-0.6 indicating moderate agreement/little change and >0.6 indicating good agreement/very little change. For the presentation in figures, the three levels of understanding were collapsed into two for the assessment of agreement between baseline and 6-month responses and the relationship between understanding at baseline and treatment at 6 months. Agreement between time points for binary measures was assessed with the McNemar test. To avoid bias due to the impact of treatment at baseline on understanding at baseline, the relationship between patient understanding and treatment at 6 months was assessed only for the subset who have not had a given treatment or procedure at baseline. SK had full access to all the data in the study and takes responsibility for its integrity and the data analysis.
resuLTs
Among 1004 patients with baseline survey data, 86% used OACs, 34% used antiarrhythmic medications and 20% had catheter ablation of AF at baseline. Among the 786 completing the 6-month survey, the median age was 69.0 years (IQR 63.0-76.0) and 92.1% (724 of 786) were white. Compared with the SATEL-LITE participants with baseline data only, those completing the survey at 6 months were older, more likely to smoke or have hypertension, more likely to have prior cardioversion and had a higher risk of stroke as measured by the CHA 2 DS 2 -Vasc score.
self-reported patient understanding at baseline
At the baseline visit, 81.8% of SATELLITE patients reported high understanding of AF with a response of somewhat or strongly agree following the statement 'I feel I understand what Atrial Fibrillation is'. Nearly 9 in 10 patients (87.2%) reported a high understanding that the major risk of AF is stroke. Relative to those with less understanding, patients with a high understanding that the major risk of AF is stroke were more likely to be young, have a college education and have lower bleeding risk as measured by the ORBIT score (older age, anaemia, bleeding history, kidney function and treatment with antiplatelet) 20 and Anticoagulation and Risk Factors in Atrial Fibrillation (ATRIA) score (older age, anaemia, severe renal disease, bleeding history and hypertension) 21 22 ; however, there was little difference in the prevalence of comorbidities such as diabetes and hypertension (table 2). The proportion of patients with a high understanding of stroke risk was similar across gender and census region. In the adjusted analysis including patient demographics and medical history, education level was the only significant predictor of understanding with the odds of reporting high understanding cut by half for patients without a college degree (table 3) .
Baseline understanding of therapeutic options was variable, ranging from 8.5% to 71.3% reporting a high understanding of the benefits for left atrial appendage closure and role of rhythm control, respectively. About half reported a high understanding of the benefits of warfarin and DOACs (45.6% and 50.0%, respectively). Patients receiving care from cardiologists and electrophysiologists were more likely to report a high understanding of the various therapies at baseline than patients receiving care from a primary care physician; however, due to the small numbers of patients receiving care from primary care physicians, the statistical significance of this difference was not assessed. Full results for the baseline and follow-up surveys are presented in online supplementary material.
Changes in patient understanding of AF from baseline to 6 months
Moderate change (kappa <0.4) in patient understanding of therapeutic options from baseline to 6-month follow-up visit occurred for all therapies except cardioversion (kappa=0.42, CI=0.36 to 0.47) (table 4). For example, about half of those who reported low or moderate understanding of the role of rhythm control therapies at baseline reported high understanding at 6 months (50.0% and 53.9%, respectively). About one-third of patients reporting low or moderate understanding of the role of ablation therapies at baseline reported high understanding at 6 months (32.8% and 31.4%, respectively). Of patients reporting low or no understanding of the benefits of DOACs at the baseline visit, 59.1% and 32.1% improved to high understanding at 6 months, respectively. Improvement in understanding of warfarin benefit was similar. After 6 months, two-thirds of patients report low understanding of the benefits of LAAC (63.6%), one-third report low understanding of the role of ablation (37.1%) and one quarter report low understanding of the role of rhythm control (25.8%).
Though perceived understanding improved between the baseline and 6-month visit for some patients, others reported less understanding at the 6-month visit than at baseline. Overall, the net increase in the proportion reporting high understanding was significant for warfarin (p<0.0001) and DOACs (p<0.0001) from 45.6% and 50.0% at baseline to 59.1% and 68.7% at 6 months, respectively (figure 1), but not for rhythm control, ablation or cardioversion.
relationship between patient understanding and treatment
At the baseline visit, over 80% of SATELLITE patients used OACs, two-thirds used rhythm control and less than a quarter had a PVI. Use of a treatment at baseline was positively associated with baseline understanding of the role of that therapy (p<0.001). For example, over 90% of patients using an OAC at baseline reported a high understanding of the role of blood thinners at baseline as compared with less than 80% among non-users. Patients reporting a high baseline understanding of ablation are more likely to receive PVI; however, patients' understanding of OAC or rhythm control was not associated with initiation of OAC or rhythm control, respectively, within 6 months (figure 2). Patients with high understanding of the benefits (p=0.0005) of ablation and options for ablation (p=0.0093) at baseline were more likely to initiate PVI within 6 months (n=799). Improved perceived understanding of therapeutic options at baseline was not associated with increased initiation of blood thinners including DOACs and warfarin (n=132) or rhythm control (n=577) within 6 months.
dIsCussIOn
Among patients with new-onset AF, patients' confidence in their understanding of rhythm control, ablation, anticoagulation and cardioversion was suboptimal, with 30%-60% of patients reporting uncertainty about the role, benefits and options for these therapies at both the baseline and follow-up visits. Although understanding of DOACs and warfarin benefits improved over the first 6 months from diagnosis, routine care in community practices did not result in improved patient understanding of other treatment options. With the exception of ablation, patient reported understanding of therapeutic benefits and options was not associated with initiation of treatment within the first 6 months.
The finding that patients' perceived understanding of AF is suboptimal is consistent with prior research demonstrating gaps in knowledge. 12 23 24 However, only 13% of SATELLITE patients were unsure whether stroke is a risk of AF, compared with over 30% in prior studies. 25 This difference is likely because this study specifically sought to assess understanding from the patient's perspective, and patients may have overestimated their understanding of AF and stroke risk. Studies comparing selfrated knowledge to actual knowledge of AF have found gaps in knowledge relative to perceived understanding, although there was a correlation between the two measures. 26 The inconsistent association between perceived treatment understanding and uptake in this study contrasts with evidence suggesting that patients' understanding influences uptake of OACs. 8 9 One explanation may be the exclusion of prevalent OAC users at baseline. The 14% of SATELLITE patients not on OACs at baseline may be more likely to have a contraindication or a strong personal preference preventing OAC use. However, 
Arrhythmias and sudden death
patient understanding is likely to be a stronger indicator for uptake of procedures used more selectively, including cardioversion or ablation. For example, the association found between a high understanding of ablation and PVI within 6 months may be a result of electrophysiologists or proablation physicians introducing patients to ablation early in the disease trajectory relative to physicians with different preferences.
The similar baseline rates and increases in perceived understanding of warfarin and DOACs indicate that patients' access to information about the newer DOACs may be similar to access to information about warfarin. No systematic communication was required from physicians to educate patients about specific therapeutic options, and differences in physician preference and practice patterns likely played a role in the observed changes in patient understanding over the first 6 months. In addition, one quarter of SATELLITE patients reported their top source of information was the internet and other non-physician sources that may have contributed to the increase in knowledge of OACs following diagnosis. 27 AF patients' lack of confidence in their understanding of AF represents an opportunity to improve outcomes with interventions targeting patient perceptions and health literacy, particularly among those with low educational attainment. Low health literacy is consistently associated with disease-related knowledge and self-efficacy, which are prerequisite to establishing behaviours necessary for effective self-management of AF. 16 The integrated care approach to AF management includes components targeting health literacy and has reduced hospitalisation and mortality; for example, interventions including postdischarge management and an AF chronic care clinic improved outcomes relative to standard care. [28] [29] [30] 
Limitations
The study was limited to participating sites and patients volunteering to complete the surveys, which may limit the external validity of these data. These results are based on self-reports of patient understanding and should be interpreted with more caution than validated measures of disease knowledge. This study describes patient's perception of disease understanding rather than demonstrated knowledge. The analysis of the relationship between understanding at baseline and treatment initiation was restricted to patients not on therapy at baseline, which resulted in a limited sample in which to assess OAC initiation due to the high rates of use at baseline. Finally, in this descriptive analysis, the associations between patient understanding and treatment decisions may be confounded by other factors, including physician practices, clinical presentation and patient socioeconomic factors.
COnCLusIOns
Physician and patient factors that influence AF disease understanding and shared decision making should be a priority in future research. In routine community practice, patients' perceived understanding of AF therapeutic options is suboptimal at diagnosis and remains so at 6 months, suggesting a role for ongoing patient education. Future work should focus on elucidating specific factors contributing to low health literacy, such as socioeconomic status, multimorbidity and suboptimal patient-provider communication. Such knowledge could support development of targeted interventions to improve disease understanding and support better communication about stroke risk and available therapies in vulnerable patient populations.
Figure 1
Proportion of SATELLITE patients with high understanding of atrial fibrillation therapies at baseline and at 6 months. Notes: high understanding was defined as a response of completely or mostly to the question 'How well would you say you understand the role (rhythm control, ablation) or benefits of using (warfarin, DOAC)'. DOAC, direct oral anticoagulant.
Figure 2
SATELLITE patient understanding of role or options for atrial fibrillation therapies at baseline and use of therapy at 6 months. Notes: the relationship between patient understanding and therapy at 6 months was assessed only for the subset of patients not on the treatment at baseline. Ablation therapy was defined as use of pulmonary vein isolation (PVI). Rhythm control therapy was defined as antiarrhythmic medication.
Key messages
What is already known on this subject? Patients' confidence in their understanding of available pharmacological and non-pharmacological therapeutic therapies for atrial fibrillation is essential to shared medical decision making and long-term medication adherence.
What might this study add?
This study provides evidence regarding extent to which patients newly diagnosed with AF in routine community practice understand existing and novel therapeutic options, how this understanding evolves over time and the association with treatment initiation.
how might this impact on clinical practice?
In routine community practice, patient understanding of AF therapeutic options is suboptimal at baseline and remains so at 6 months, suggesting a role for ongoing patient education.
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